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a new ortho ester- 
and hydrophilic 



AN ORTHO ESTER-BASED SURFACTANT , ITS PREPARATION AND USE 

! 

s 

The present invention Relates to 
based surfactant , where the hydrophobic 
parts are connected by ortho ester linkages to the molecule. 
The surfactants are stable in (alkaline feolutions, but are 
readily hydrolysed in acidic solutions to yield products 
that are not surface active- j 

Surfactants are used*ii| a varietv of applications and 
processes, but once their tasljt is fulf i Lied their presence 
is often undesirable. From an fenvironme yfcal point of view, 
it is a great advantage if products that ultimately end up 

n 

in the environment are easily jjdegradabl 3 , either biologi- 
cally or by other means. Alsoj, since surfactants have the 
ability to form emulsions and| dispersio ns , which in most 
cases is the very reason for using them, they make the sepa- 
ration of hydrophobic material from thej waste water obtained 
in industrial processes difficult. 

In order to improve th4 degradability of surfactants 



material from waste 



and make the separation of hydrophobic 

i: 

water easier, it has been sug&ested in JEP-Al-O "742 177 and 
EP-Al-0 742 178 to use hydrolysable aldjehyde- and ketone- 
based surfactants. The surfactants, which contain. acetal 
linkages, are stable in alkaline solutions but are hydro- 
lysed in acidic solutions. Acjetal-basedj surfactants are also 
described in EP-A3-0 054 366 J 

However, to effect complete hydrjo lysis the pH need to 
be lower and the reaction tim^ longer for the acetals as 



compared to the ortho esters This will 



result in a larger 



consumption of chemicals, an d| either give a water phase with 
an unacceptably low pH to be let out tc the sewage treatment 
works or, if the waste water jjLs neutralised, the formation 
of larger amounts of salt. Furthermore, there is only a 
small number of long-chain aldehydes that are commercially 
available, and consequently tjhe range cf acetal-based sur- 
factants possible to obtain xjs limited 
aldehydes are generally more {difficult 

i 



In addition the 
to produce than the 
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corresponding alcohols, and ajjre therefcre mo k re expensive, 

Ortho ester surfactant^ have been described in EP-A1- 

used for end-capping 



564 402, where an ortho ester jj group is 

of nonionic surfactants. The products dbt a ined are low- 
foaming, and can be used e„g.j>in machire dish-washing and 
bottle-cleaning. These products, however, will only margin- 
ally benefit from a better degradation, since a hydrolysis 
step will produce compounds that are st|ill surface active. 

The aim of the present^ invention is to provide sur- 

p 

factants with at least as gooili emulsifying and dispersing 
ability as conventional typesi of surfactants, which in 
addition are readily cleavablfe and more easily biodegrad- 

if 

able. Their degradation products should also be environ- 
mentally friendly, and not exhibit any essential surface 
activity. Further, this new kjjlnd of sui factants should be 
easy to produce. Surprisingly*, it has low been found that 
surfactants based on an ortho| ester according to formula 

(I) 



O - 
I 

R - C - O ~ R 3 
I 

O - (A 2 )^R 2 

where R is hydrogen or an aliphatic grciup with 1-7 carbon 
atoms; R L is hydrogen or an alkyl group 



with 1-5 carbon 
tfith 1-4 carbon 
-4 carbon atoms, the 



atoms, preferably R x is an aliyl group 
atoms; A 1 is an alkyleneoxy gi^oup with it- 
number of ethyleneoxy groups being at ] east 50% of the total 
number of alkyleneoxy groups ;f nj, is a number between 1 and 
30, preferably between 2-25; R 2 is. an aliphatic group with 
5-22 carbon atoms, preferably* 3-22; A 2 ;.s an alkyleneoxy 
group with 3-4 -carbon atoms; jh 2 is a number between 0-3 0, 
preferably between 0-20, provided that when R 2 is an ali- 
phatic group with 5-6 carbon Satoms n 2 i|s at least 1, pre- 



ferably at least 2; R 3 is selected from 
of (Axj^Rj., (A 2 ) a2 R 2 and an alkyl group v 



1 1 



Tic 



preferably 1-4, where A 10 n lf £R : 
meaning as mentioned above; cjr a di- or polycondensate via 
any of the free hydroxy groupps of the 6rtho ester; display 
the above-mentioned, properties. To strt^ngthen the hydro- 

9 



the group consisting 
ith 1-6 carbon atoms, 
and R 2 have the same 
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philic part of the jnolocule t*|e groups A t may consist only 
of ethyleneoxy groups* \ 

The surfactants of formula I have 



a good emulsifying 



and dispersing ability, and aijb preferatly used in applica- 
tions wheru the x~apid cleavab^lity offexs an advantage, e*g. 
for hard surface cleaning, dej-nking, viscose processing, 
disinfection and in fibire and [textile processes such as 
dyeing and scouring. They are [also low-coaming, which is an 
advanrage in many application^ . When used for cleaning of 
hard surfaces they exhibit comparable or better effects than 
traditional surface active no^ionic alkylene oxide adducts. 
The emulsifying ability of th|s surfactant type is further 
demonstrated by the formulati6n of an enulsion for a pesti- 
cide. This formulation is nf comparable stability to a 

formulation obtained with an pptimized 4 on i un i c emulsifier 

i 

of the traditional type. ,j 

The cleavage of the orjjiho ester-Dased surfactant is 
promoted to a high degree by decreasing the pH and increas- 
ing the temperature. The orthj? ester co^ild also be used as 



an emulsif ier/disper3ant at a jj lower pH f 
if the process is fast enought, and cons 
at the same pll . When compared!? to the cleavage of an acetal- 



e.gl at a pH of 5, 
iquently be cleaved 



based surfactant at the same fconditions 
based surfactant is cleaved injpch more rkpidly. The cleavage 



results in degradation produces that las 



iL- iL 



the ortho ester- 



::k the ability to 
tjb form emu Lsions r which iss 



e rapid cleavability of the 
invention presents a special 



behave as surf acUmts, e.g. 
demonstrated in Example 12 
ortho esters of the present 

advantage in application areas where thk separation of an 

J 

oil phase from the water phasjje is desirkble, e.g. for waste 
water treatment, in the workd|ng-up of d pulsions formed when 
cleaning hard surfaces, and Ifn deinking and textile 
processes- | 

The invention also reljates to a 
the ortho ecter-baeed surfactants , where Tow molecular 
weight ortho esters are used |as startirg materials. These 
low molecular weight ortho e4t° rs are reacted with a hydro- 



process for making 
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phobic component, which is an* alcohol, 
end-capped hydrophilic component, which 
polyethylene oxide adduct. The molar 
tants are preferably 1-2 molefe of the 
per mole orthoester and 1-2 mbles of 
nent per mole ortho ester. [ 

By this process surfacfe active 
tained, where the hydrophobic!; and 
individually is connected byl ortho 
cule. ; 



and preferably an 
is preferably a 
adounts of the reac- 
h ydr ophi 1 ic component 
hydrophobic compo- 



hydrc ph 



cjrtho esters are ob- 
ilic parts each 
bonds to the mole- 



est er 



O 
I 

R - C - 
I 

O - 



The ortho ester-based Surfactant 
vention can be produced by reacting an 

general formula f 

h 

O - R4 (Ilf 

£ 

where R has the same meaning |as in Formula 
alkyl group with 1-6 carbon atoms , 



several steps , with reactantsjj having tl 
and HO(A 2 )n2R2# where R lr R 2 , A x j> A 2 , n x and 



evaporating 



meaning as in Formula X , whilfe 
formula R«OH, where has th^ same meaning 
reaction preferably is performed in th€t 
methanesulphonic acid, p 



-toluenes^ ilphonic 



is increased 



reaction 



e.g. 

citric acid. The temperature 
tion and is finally reaching ^140 to 22 
R 4 0H, that are liberated during the 
evaporated from the reaction [mixture - :: 
the reaction vacuum is appliep to remove 
amounts of alcohols, thereby ^driving the 
tion . 



Suitable examples of oprtho esters 
ethyl ortho formate, methyl cjr ethyl 
low molecular weight ortho enters that 
available. S 



The hydrophobic part djf the molicule may be derived 

thereof. The alcohol 



I: 



from an alcohol R 2 0H, or an alkoxylate 

! 

i. 



s. 



s of the present in- 
ortho ester of the 



preferably 



I and R 4 is an 

1-4, in one or 
e formulas HOfAiJ^Rj, 
n 2 have the same 
alcohols with the 
as above • The 
presence of an acid, 
acid or 
during the reac- 
°c. The alcohols 

are gradually 
n the final phase of 
the residual 
reaction to compl'e- 



II are methyl or 
oitho acetate and other 
are commercially 
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could either be synthetic or rjatural. Suitable examples of 



alkyl groups R 2 are 2-ethylhex^l, octyl, 



S. 



decyl, coco alkyl, 



lauryl, oleyl, rape seed alkyi and tallbw alkyl. Other suit- 
able hydrocarbon groups R 2 arejj those obtained from oxoalco- 
hols # Guerbet alcohols, and mechyl substituted alcohols with 
2-4 groups having the f ormula j-CH (CH 3 ) - included in the 
alkyl chain- The alcohols mayUlso be pjropoxylated or 
butoxylated. 

The hydrophilic part of the raolerule is preferably 
derived from polyethylene glycols, that are end-capped, pre- 
ferably with a methyl or ethyjjl group, and have a molecular 
weight between 100 and 2000- The choice of hydrophobic and 
hydrophilic parts and the relative amounts of them will of 
course vary between different applications, to satisfy their 
demands for a specific HLB, cloud point etc. 

In another embodiment jbhe present invention relates 
to the use of an ortho ester Recording to formula I in a 

• • i 
process comprising i 

a) emulsifying or dispersing a hydiophobic component in 
water at a pH of 6 or kbove, preferably at pH 7 or 
above, in the presence! of an ortho ester according to 
the present invent ion, j 

b) lowering the pH or increasing tie temperature of the 
emulsion or dispersion or a coi±>ination thereof, and 
thereby breaking the ejpiulsion or dispersion, and 

c) separating the hydrophobic component from water. 
The surfactant is nomklly used as an emulsif ier or 

dispersant at a pH of 9 or atiove, but <:ould also be used 
down to a pH of ca 6. The wa^te water obtained as a result 
of the performance of the surfactant i:i step a is then 
treated in accordance with b^j The pH o! the emulsion or dis- 
persion is preferably reduce^ to a pH :>f between 4 and 6, If 
needed, the temperature may ijje rised, preferably to between 
20 and 60°C to further promote the cleivage. In some circum- 
stances, when the pH during like emulsi Pication is low 



enough, it might suffice to ^aise the 



the pH and the higher the te|pera'a/re, the faster the 

i 



temperature. The lower 
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d be used in a 



j 

cleavage will occur. In most [circumstances i>t might be more 
convenient to lower the pH further thau to raise the 
temperature above ambient, sJhce the letter will often re- 
quire a large energy input. 

The above-mentioned prjocess couic 
variety of applications. One £major application is the clean- 
ing of hard surfaces, for example in connection with vehicle 
cleaning and the cleaning of ^storage tanks and tankers, 
where the ortho ester surfactant is us? 

an emulsifier or dispersant fljor the hydrophobic dirt or 
fluid. When the surface has kieen cleanod, the waste water is 
acidified whereby the surfactant is cleaved. This causes the 
emulsion or dispersion to brejtak, and tlie hydrophobic 
material is separated from the water phase. 

In an analogous manne^ the hydrophobic ink obtained 
in a deinking process, the surplus of hydrophobic dye from a 
textile dyeing process and tlie dirt from a textile scouring 
process could be emulsified db dispersed by the surfactants, 
and later on removed from th^ process 

The ortho ester surfactants alsi benefit from a 
better biodegradability than {'the corresponding conventional 
nonionic surfactants. When subjected to a neutral or 
slightly acidic pH in a sewage- treatment plant, the ortho 
ester surfactants are cleavec| to yield ^on-toxic substances 
that are essentially not surface activa. These substances 
would be more easily biodegrajjded than 



illustrated by the 



active molecule would be. a comparison 
nonionic surfactant and an o^tho ester 
to the present invention (se^ Example 

to be more easily biodegradable. 

f. • 

The present invention £Ls further 
following Examples. [: 

Example 1 jj 

1-5 moles of a C r c u linear primkry alcohol (Dobanol 
91 from Shell) , 1.5 moles of djiethylene glycol monoethyl 
ether ethoxylate (diethylene [glycol monoethyl ether + 2 
moles of ethylene oxide) , l njole of trjethyl orthoformate 

f 

5 



iiti intact surface 
between a traditional 
surfactant according 
4) shows the latter 
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and 0.2% w/w of xoethanesul photic acid w|are n\ixed together at 
ambient temperature. The temperature of the reaction mixture 
was gradually raised, and finally, after ca 4 hours, a 
temperature of 150-2 00 °C was Reached. Ethanol, that was 

liberated during the reaction^ was continuously distilled 

■t 

off- In the final phase of th^ reactiorj, vacuum was applied 
to facilitate the removal of fethanol. ? total of 30,8 g of 
ethanol was collected, which corresponds to 92% of the 
theoretical amount. The distillate was 
and the product was analysed py ^-NMR 
to the analyses there was no junreacted 
left. 



S. 



analysed by X H-NMR 
xnd 13 C-NMR. According 
triethyl orthoformate 



Example 2 



1.05 moles of 2-ethylhjjsxanol prcpoxylate (2-ethyl- 

hexanol + 13 moles of propylene oxide) \ 

S 

ethylene glycol monomethyl ei^er ethoxy! 
glycol monomethyl ether + 18 poles of ethylene oxide), 1.0 



mole of triethyl orthof ormatejj and 1% wJw of anhydrous citric 
acid were mixed and a reactiqn was performed under the same 



conditions as in Example l. Aj total of 
distilled off, which corresponds to 92*; 
amount. The same analyses as Jin Example 1 were performed. No 
unreacted triethyl orthof ormaite was found. 



1.05 moles of di- 
late (diethylene 



10. 2g of ethanol was 
of the theoretical 



Example 3 \ 

1.5 moles of 2-ethylhe^anol, i. 



monomethyl-blocked polyethylene glycol 

j 

cular weight of 550, 1 mole qf triethy . orthoformate and 
0.2% w/w of methanesulphonic *acid were 
procedure as in Example l wa£ followed 

ethanol was collected, which jjcorrespon Is to 98% of the 
theoretical amount. The same ^analyses Jis in Example 1 were 



moles of a 
having a mean mole- 



mixed. The same 
A total of 18.2 g of 



performed. No unreacted triethyl ortho 



:ormate was found. 



According to the NMR analysis more thai 70% of the product 
consists of three surface active components specified below. 
The number of ethoxy groups ^hat has not been substituted is 
denoted by x, the number of i-ethylhexyl groups by y and the 
number of end-capped polyoxy^thylene giroups by z. 

i 
\ 
{ 
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Component nr 


X 




z 




1 


1 


A 


1 




• 2 


0 




1 




3 


0 




2 





Example 4 

The procedure is the same as in example 1, except 
that 2-ethylhcxanol + 2.4 mol^s of propylene oxide and mono- 
methyl-blocked polethylene glycol having a mean molecular 
weighL of 550 arc used as thj hydrophobic and hydrophilic 
components respectively. The ?same analyses as in Example l 
were performed. No unreacted jjtriethyl cjrthof ormate was 
found . 

Example 5 

The procedure is the iame as in Example 1, except 
that n-octanol and monomethyl-blocked jnl ethylene glycol 
having a mean molecular weight of 3 50 «.re used as the hydro- 
phobic and hydrophilic components rasp, ict ivp.ly . The same 
analyses as in Example 1 wer| performed. No unreacted tri- 
ethyl orthof ormate was found^ 

Example 6 jj 

0.152 moles ot hexadeCanol, 0.112 moles of mono- 
methyl-blocked pol ethylene glycol havihg a mean molecular 
weight of 750, 0.101 moles c*r triethyl orthof ormate and 
0.15% w/w of anhydrous citrijc acid vers mixed together. The 
temperature of the reaction Jnlxturo was gradually raised 
from 22 °C to 155 "C during thfe course of 30 min. Ethanol, 
that was liberated during thje reaction, was continuously 
distilled off. When the temperature had reached 155°C, the 
pressure was slowly reduced |to 3 mbar and held there for 20 
min to facilitate the removal of etharol. A total of 13.7 g 
of ethanol was collected, wljich corresponds to 99% of the 
theoretical amount. The distillate was analysed by l H-NMR 
and the product was analyse^ by X H-NMR and ls c-NMR. According 
to the analyses there was n|> unreactei triethyl orthof ormate 
left, and 60% of the producjj: mixture consists of three sur- 

» 

i 
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y 9 

r 



the pnes specified 



face active components corresponding to 
in the table of Example 3. ? 

Example 7 | 
The procedure is the same as in fexample 6, except 
that 2-ethylhexanol + 2 molesjj of propylene oxide and mono- 
methyl -blocked polethylene glycol havirg a mean molecular 
weight of 550 are used as thef hydrophot ic and hydrophilic 
components respectively. The (mum analyses as in Example 6 
were performed. No unreacted jtriethyl < .rthof ormate was 

found. ? 

Example 8 jj. 

The procedure is the 4me as in Example 6, except 
that a c 9 -C^ linear primary a|cohol (Dcbanol 91 from Shell) 
and monomethyl-blocked polethylene glycol having a mean 
molecular weight of 470 are vised as ths hydrophobic and 
hydrophilic components respectively. Tie same analyses as in 
Example 6 were performed. No j unreacted triethyl orthoformate 

was found. [ 
Example 9 1 

The biodegradability <bf the ortio ester-based surfac- 
tant described in Example 1 las investigated by the "closed 
bottle test" as described in jjOECD Test 301D. The surfactant 
reached 82% biodegradatioh alfter 26 days, and is conse- 
quently classified as easily? biodegrac able. 

Example 10 jj 

To evaluate the cleaning efficiency of formulations 
containing an ortho ester-bspd surfactant of the present 
invention, the following cleaning tes" was used: Alumina 
plates (41xl5mm) coated with C14 markud triolein (glycerol 
trioleate from Amersham) wejje put in n holder and washed in 
a Terg-o-Tometer by turning Sthe holde: :s back and forth 
through the surfactant solution with i velocity of 50 rpm 
during a period of 5 min. The test W2! performed at 20 and 
40°C, using the formulations I, II ana III in the Table be- 
low, where I is a reference p formulati an containing a tradi- 
tional nonionic surfactant, jj The formulations were diluted 
with tap water 1:100 prior %o use. Afjter the cleaning step 
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the holders were dipped for SJ seconds in tap, water holding a 



S. 35 



Component 


— r 

Formulation 1\ 
% by weight | 
n"P eonrDonent f 


Formulati 
% by weig 
compon* 


31) II 

tit of 
*nt 


Formulation III 
% by weight of 
component 


c 9 -C u alcohol 

+ . 4 ED 


1! 

5 : 

1 

r 


- 




- 


Ortho ester 
mixture or iix. 

"4 


_ i- 

1! 

k! 

j „ 


5 




- 


Ortho ester 
mixture of Ex. 
7 


i 


- 




5 


Octy 1 iminodi- 
propionate 


2.8 f 

1 


2.5 




2.8 


Tetr apotass ium 
py r opho spha t e 


e i; 
ii 


6 




6 


Metasilicate 


— ri 


4 




4 


Water 


balance J 


balai 


ice 


balance j 



vials containing scin- 
zkard) with the ability 



The plates were transferred to 
tillation liquid (Ultima Gojd from Pa 

to dissolve fat, and were s|aken at 3bo rpm for 20 minutes. 
The plates were removed frcaji the vials, and the liquid was 
analysed for radioactivity in a scintillation analyser (Tri- 
Carb 1900CA from Packard) . The result is reported as % 
washed-away fat as compared^ to coatee^ plates that have not 
been washed according to the procedu 



above . 



Formulation 


% washed-away | fat 
at 20 °C I 


% wa 


shed-away fat 
at 40 Q C 


I 


57. 9 ! 
i 




85.0 


II 


87, 6 | 




79.6 


III 


84.2 j 




91.2 



This example shows t£iat the oftho ester surfactants 

ii 
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3 the nonionic sur- 



itimatad by nnntact 



are as good cleaners for hard prfacas a 
factant used as a reference, p 
Example ll | 

The wetting ability of brtho estefr-based surfactants 
according to the present invention was 
angle measurements. J 

The test solutions were the formJlationo I 
(reference), II and III that tfere used in Example 10. The 
formulations were used undilufea. The contact angle was rcea- 
sured against a hydrophobic pflymeric material (Parafilm PK- 
992 from American Can Company| with a R^me-H^rt NRL c.A 
Goniometer. The meaaurenents vera made 
value is the average of 10 measurements 



Formulation 


Contact angle a; 

(°) 


feter 1 min 




I 


35.8) 




II 


35. s| 




ill 


i 34.4' 





fter 1 min, and each 
The results are 



The results show that | the wettirg abiircy 01 ^ 
ortho ester-based surfactant| *ccordinc to this invention is 
comparable to tha watting ability of tlje reference compound. 

Example 12 



A comparison is made 



surfactant produced according to Exawp -e l, an ortho ester 
end-block«d surfactant and all acp.tal-b used surfactant, re- 
garding their emulsifying ability at different pH-values. 



The oil phase uped in| all evper 



and the water phase consistsj of differ ant buffer solutions 



,etween thu ortho ester-based 



.isents is n-decane, 



orant for the emulsion. The 



Sudan Ked B is added a c 
surfactants used are: 

A) ortho ester-based surfactant according to Example 1 

B) A c 10 -^i linear . primary alcohol 
oxide that is end-blcjjcked with 



4- 8 moles of ethylene 
triethyl nrthof ormate 



(synthesized according to the procedure described in 
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l 

EP-A1-0 564 402) j 
The acetal between n-dpcanal anc 

with 4 moles of ethylene oxide (synthesized according 

•i 

to the procedure described in EI 



Procedure: 



7.5 ml n-decane, 7.5 n£L buffer solution, 0.3 g sur- 



glycerol ethoxylated 



-Al-0 742 177) 



placed in a sealable 



f actant and 2 drops of Sudan jred B are 
test tube, which is manually jjshaken fo:r one minute before 
the first measurement. The enjulsion is allowed to separate, 
and after 3 minutes the degree of separation is measured as 
a/b x 100 , where a is mm clear lower piase, and b is mm 
clear water phase before emulsifying. 

Between the measurements the tefet tubes are con- 
tinuously shaken at 1000 rpmjjin the horizontal position by 
an IKA-VIBRAX-VXR apparatus . {Before eash new measurement the 
test tube is manually shaken j for 30 s 
gate the mixture. 



The test is performed fat 22 and 



50 



>C n-decane and buffer solution is preheated before the 



surfactant is added. 



- test not performed 



~o completely reemul- 



50 °C. For the test at 



pH 


Time for 100% 
separation of 
emulsions with A 
at 22°C 


f 

Time jj for 100% 

separation of 

emulsions .with 

at 5f°C 


A 


Time for 100% 
separation of 
emulsions with C 
at 22°C 


2 


< 5 minutes 


<f l minute 




> 35 days 


3 


< 5 minutes 


<| 1 minute 






4 


< 39 minutes 


< jfLO minutes 






5 


< 12 0 minutes 


< |s minutes 






6 


ca 55 hours 


| 3 hours 






7 


> 8 days 


^22 hours 






8 


> 15 days 


c| 29 hours] 






9 




* 16 days 






10 


> 4 0 days 


| 40 days 






11.5 


> 4 0 days 


& 40 days 
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At 22»C surfactant A i*j readily lydro^lysed at pH- 



values below 5, which results [in a loss 



of surface activity 



11 days at a pH of 2 
11% is obtained. This is ex- 
does not disappear 



causing the emulsions to sepalate. At 5 b°C the hydrolysis is 
rapid in this P H range, yielding separation times below 15 
minutes. As expected, the hydiolysis is slow at alkaline pH. 

To obtain an acceptably hydrolysis time for C, 20% 
H 2 SO« was added. This resultedj in more than -3 hours time for 
100% separation, whereas for fm addition of 5% H 2 S0 4 , more 

i; 

than 7 2 hours was needed. ji 

The emulsion produced J/ith surfactant B is only 
marginally effected by pH. Stjp.ll after 
and 22 °C, only a separation 
pected since the surface activity of Bj 
when the ortho ester bond is jjbroken. 

These above results shjow the superiority of surfac- 
tant A to surfactant B and C ^regarding ease of hydrolysis at 
acid pH-values. | 

Example 13 j; 

To further investigate the emulsion separation ob- 
tained at a pH of 5, two oth|r kinds of oils were emulsified 
by the same surfactants A anil C that ware used in Example 8. 
For a comparison with a conventional npnionic surfactant, a 
C 9 -C„ alcohol + 4 moles, of ethylene oxjde was used (surfac- 
tant D) . The oils used; were Refined scy bean oil (produced 
by Karlshamn) and diesel oil| and the jwater phase consists 



r 



3 00 ml buffer solu- 
a 500 ml reactor 
the propeller type. 



of a pH 5 buffer solution 

procedure: f 
At room temperature 2jp0 ml oil 
tion and S g surfactant are jjplaced in 
equipped with a mechanical stirrer of 

The reactor has an outlet at the bottom. The mixture is 
vigorously stirred at ca 50 Jj rpm for !>0 minutes. The emul- 
sion that is formed is: allowed to stand for 5 minutes, after 
which 2 50 ml liquid is drairled off through the bottom outlet 
during ca 1 minute. The sample is lef : for 3 hours, after 
which the volume of oil and/jjor emulsion is measured. The 
result is presented as % v/^ ref errin J to the total volume 
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of the sample. The values obtained are 



;o 11 acted in the 



surfactant 


PH 


oil 


% <|il/emulsi 


>n in sample 


A 


5 


soy bean 




0 


c 


5 


soy bean 


f 35 


.5 


D 


5 


soy bean 




.6 


A 


5 


diesel 


S o, 


8 


C 


5 


diese^ 


i 


.9 


D 


5 


diesel 


i 


.8 



The amount of oil and/jpr emulsic n in a sample re- 
flects the rate of hydrplysisjj of the sirfactants. The 
results obtained show clearly that the 
ortho ester-based surfactant a facilitates the separation of 
the oil phase from emulsions jjcontainim \ vegetable oil as 
well as petroleum based oil. |The rate of emulsion separation 
at pH 5 is substantially higlfer using :his ortho ester-based 
surfactant as compared ;to using the acstal-based surfactant 

C. When using the conventionll nonioni : surfactant D the 

P 

rate of separation is still flower. 

9 

Example 14 • 



A formulation for a pesticide c 
ester-based surfactant is compared to 
containing a traditional nonjionic surf 


Dntaining an ortho 

a standard formulation 

act ant. 


Component 


Fori 
amounl 


nulation I 
| of compo 

I (g/D 


lent 


Formulation II 
amount of component 

(g/D 


Dimethoate 


I 200 




200 


Ortho ester mixture 
of Example 2 




■ 50 

t 

1 r 






c e -alcohol alkoxylate 
(EO/PO) , MW 1800 


j 

.1 


i 
\ 




50 


Cyclohexanone 


1 


301 




301 . 


Xylene 




413 




413 
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b ml of each f ormulatiofn was emu") jsif ied in 95 ml of 
water, and the emulsions were (transferred to 100 ml test 
tubes. The separation of the <|muleions u 

of clear upper phase at certain time intervals. The results 
are summarized in the table b«§low. 



Formulation 


Time 


Separation | 


|% v/v) 


I 


3 0 minutes 


l.o 




I 


1 hour 


j 0-5 




I 


2 hours ; 


1 0.5 




II 


30 minutes 


r 

t 0 




II 


1 hour 


Hr- ■ 

K 0 




II 


2 hours 


i o 





factant yielded an emulsion tjjhat was of 
to the emulsion obtained by gorxaulatio) 
traditional nonionic surfactant, Howevt 

r 

based surfactant has fch'n advantage to 



f 

The formulation containing the optho ester-based sur- 

oomparable stability 
II, which contains a 
the ortho ester- 
more easily cleaved 
to non-surface active compounds, and hds therefore a better 
environmental profile than t-tU conventional nonionic surfac- 
tant. The biodegradability of ortho ester-based surfactant 
according to the "closed bottjle test 14 was 37% after 28 days 
and 41% after 42 days, .whereas tor the corresponding conven- 
tional surfactant 18% Was degraded af ti ir 28 days and 35% 
after 112 days. 
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CLAIMS 



1. An ortho ester c&aract^rized in, 

formula 



S. 



that it has the 



- C - O - R 3 



(I) 



where R is hydrogen or an alijphatic group with 1-7 carbon 
atoms; R x is hydrogen of an ajpcyl group 
atoms; A x is an alkyleneoxy gjfoup with 
number of ethyleneoxy groups Jbeing at 
number of alkyleneoxy groups ;? n x is a r umber between l and 



with 1-5 carbon 
1-4 carbon atoms, the 
.east 50% of the total 



carbon atoms; A 2 is an 



5; n 2 is a number 
an aliphatic group 
R 3 is selected from 



30; R 2 is an aliphatic group jpith 5-22 
alkyleneoxy group with 3-4 cdirbon atom 
between o-3 0 # provided that xjrhen R 2 is 
with 5-6 carbon atoms r\ 2 is ajfe least 1 

the group consisting of (A^^Rx, (A^li and an alkyl group 
with 1-6 carbon atoms, where jjA lr n lf R x A 2 , n 2 and R 2 have 
the same meaning as mentioned above; or a di- or poly- 
condensate via any of the fr^e hydroxy groups of the ortho 
ester. j. 

2. An ortho ester according to claim 1, where R x is an 
alkyl group with 1-4 carbon atoms • 

3. An ortho ester according to claims 1-2, where n x is a 



r 



number between 2-2 5 and n 2 i$ a number 



An ortho ester according to claims 1-3, where n 2 is 



between 0-20, 



;arbon atoms and A x is 



4. 

0, R 2 is an aliphatic group \frith 8-22 

j 

an ethyleneoxy group. 3 

5. A process for the preparation df an ortho ester 

according to any of the claijns 1-4 , characterized in that it 
is prepared by reacting an ortho este» of the general 
formula 



o 
I 

R - C - O - R 4 
O - R< 



where R has the same m^aninc 



R 4 is an alkyl group with 1-6 carbon atoms, in one or 



cjf as in any of the claims 1-4 and 

L 
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several steps, with reactantsi; having tfcje formulas HO (A L ) ^Ri 



formula I, as de- 
and/or dispersing 



to claims 6 or 7 in a 



and HO(A 2 ) n 2R 2 , where R lf R 2 , A^ A 2 , Hi arid n 2 have the same 
meaning as in any of the claitas 1-4, wt ile evaporating alco- 
hols with the formula R4OH, w|ere R 4 has the same meaning as 
above, [ 

6. Use of an ortho ester having the 
fined in claims 1-4, as an emulsifying 
agent. 1 

7. Use of the ortho' esterf according to claim 6 in a 
cleaning, scouring, dyeing arid deinkin<f process and in the 
formulation of a pesticide composition 

8 . Use of an ortho ester ^according 
process comprising jj 

a) emulsifying or dispersing a hydrophobic component in 
water at a pH of 6 or [above in the presence of an 
ortho ester in accordance with claims 1-4, 

b) lowering the pH or increasing tie temperature of the 
emulsion or dispersioi^, or a combination thereof , and 
thereby breaking the imulsion or dispersion, and 

c) separating the hydrophobic component from water, 

9. Use of an ortho ester f in a process according to claim 

i 

8, where the temperature m jjstep b is 
and 60°C. 8 



raised to between 2 0 



10, 



Use of an ortho ester fin a procfess according to 

between 4 and 6 . 



claims 8-9, where the pH in fetep b is 

t 
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ABSTRACT 



The present invention [relates tD a new ortho ester- 

I; 

based surfactant, where the |iydrophobi|c and hydrophilic 
parts are connected by : ortho I ester linkages to the molecule. 

The ortho ester has the for^Lla 

ii 



R - C - O - R 3 
I 

O 



(I) 



" (A 2 ) n^Rfi p 

where R is hydrogen or an aliphatic grioup with 1-7 carbon 



atoms; Ri is hydrogen or an Jlkyl groub with 1-5 carbon 



atoms; A x is an alkyleneoxy g|roup with 
number of ethyleneoxy groupsjj being at 

number of alkyleneoxy groups^ n x is a 

jj 

group f with 5-22 



2-4 carbon atoms, the 
least 50% of the total 
lumber between 1 and 
carbon atoms; A 2 is an 



3-4 cjarbon atorjs; n 2 is a number be- 



30; R 2 is an aliphatic 
alkyleneoxy group with 

tween 0-3 o r provided that whfen R 2 is ah aliphatic group with 

f 

5-6 carbon atoms n 2 is at least 1; R 3 :.s selected from the 
group consisting of (AO nl R a , l(A 2 )n2^z ard an alkyl group with 



1-6 carbon atoms, where A 1# 



Ri / A 2 



same meaning as mentioned active; or a 
via any of the free hydroxy Igroups of 
ortho ester surfactants are [Sstable in 
but are readily hydrolysed iki acidic Solutions to yield 



products that are not surfaces active, 
be used as emulsifiers or dijspersants 



n 2 and R 2 have the 
di- or polycondensate 
the ortho ester. The 
alkaline solutions, 



They are suitable to 
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